Comparison of exonucleolytic activities of herpes simplex virus type-1 DNA polymerase and DNase.
The exonucleolytic activities associated with herpes simplex virus type-1 (HSV-1) DNA polymerase and DNase were compared. The unique properties of these nucleases were assessed by applying biochemical and immunological methods as well as by genetics. In contrast to the viral DNA polymerase, HSV DNase is equipped with a 5'-3'-exonuclease activity. Under reaction conditions optimal for HSV DNA polymerase, i.e. at high ionic strength, HSV DNase exhibited only limited endonucleolytic activity and degraded double-stranded DNA in a very processive manner and exclusively in the 5'-3' direction, producing predominantly mononucleotides. Both viral enzymes displayed significant RNase activity which could be correlated with the endogenous endonucleolytic and 5'-3'-exonucleolytic activities of the DNase and the polymerase-associated 3'-5' exonuclease. The tight linkage of polymerizing and exonucleolytic functions of the viral DNA polymerase was demonstrated by their identical response to (a) thermal inactivation, (b) drug inhibition and (c) neutralization by polyclonal antibodies reacting specifically with the N-terminal, central and C-terminal polypeptide domains of HSV-1 DNA polymerase. From the data presented it can be concluded that the cryptic 3'-5' exonuclease is the only exonucleolytic activity associated with the viral DNA polymerase.